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44% (only 490 wrth ophmal quakty) and 89X (only 36% wllh opkmal qualay) 
wllh convenlronal color Doppler rospocl~voly bolero and allor C. PW Doppler 
rosulls paralleled thoso of Harmontc CF. Aftor C mjoctlon CF longlh mcroascd 
lrom (moan + SD) 5.2 t 5 mm to 17 6 t 10 mm lconvonkonal). and 20 ! 7 
mm (Marmona) (p 0 01 C vs baselmo) 
Can&s&n: Blood flow In the dlstsl LAD can be deloctod by transthoraclc 
Harwnlc calor Dopplar and PW Dopplar along with C with a vary h!gh 
succ~sb rata- Thm htgh succass role makes lhls non invaslvo tochmquo 
suaable for sknlcal appllcallon llko coronary flow rasorv~ assessment. 
r-1 Changes in Rlyocardiel Blood Flow Attar 
Irchemla-Rep torfuslon: Quantitative Evaluation 
by Fluomrcent Microspherelr and Myocardrel 
Contrast Echocnrdlography 
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&Wkgraunc: A progrcssivo raducftan m myocardlal blood Ilow has been 
obsowcd lollowlng reperfuslon 01 an occluded coronary artory. Myocardlal 
conlnst echo (MCE) IS capable ot detoctmg the absence of flow at lhc 
mrcravascular level. We hypothes~red tha\ MCE was able to assess scnal 
changes of myocardral blood flow dunng post-occlus~~n roperfuston. 
&%?#?cxYs: Ten do9s underwent 90 mm or 3 hr LAD occlusion, Iollowed by 
4 hr reporfuston. RegIonal bk?od flow (RBF) was assessed by lluur~~c~nt 
mkzrqsphares at basclmo (bsl). dunng coronary occlusion (@xl) and !Y. 30 , 
90’. 3 h. 4 h dunng repertusmn AI the same t!me points. MCE was performed 
w~lh Imagent’ US (Alllance Phann.) mfused 1.v. (2 mlnln). Tfx? heart was 
Imaged in short axis ustng an eptcardIal transducer oporatmg m harmonK: 
mode (1.67333 MHz. ATf_). Gakd end-systok images were aqulred m 
drglral lormat an-Ime. Background-subtracted peak mtenstty (PI) and RBF 
were calculated for the nsk area. tdentlfted as the non-perfused area dunng 
coronary occlusion both by MCE and blue dye stammg. 
bsf 
Results: After lnltlal return to basekne. a progresswe reductmn m blood 
tlow was observed (graph). MCE correcfly deteclcd the ttme course 01 
changes m flow dunng coronary occlusion-mperfuson. PI values slgnltrcantly 
conelated wlh REIF data (r = 0.6: p . 0.05) 
Gonclusron; These data confmn that a progresswe reductton In bfood 
flow occura wlthm the myocardium reperfused after temporary XCIuSDn. 
Senal changes in flow were accurately detected by MCE. ThlS approach 
has potential applrcation m the evaluatron and management of posf-tschemtc 
reperfuslon m humans 
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Normal resting myocardlal perfusion can be maintained m an occluded vas- 
cular bad by collateral (co#l) vessels. Dunng exercrse. however. co11 may be 
madequate in provfdrng an adequate increase m myocardral blood ilow We 
tested the hypothesis that myocardial contrast echo (MCE) ustng harmomc 
lmagmg and intravenous (IV) contrast could quantify toll reserve in a chrome 
canme model ot progressive Ischemta. Eight dogs were mstrumented (Day 
0) wtth an amerold constnclor placed around the lelt antenor descendmg 
artery (LAD) to cause gradual coronary occlusion (ccc) by 3 weeks and 
COP growth in the LAD bed. On Day 0. end-systokc harmonic rmagmg us- 
mg a slow intravenous bolus of MRX-115 was pertormed dunng lranstent 
LAD occ to delmeate risk area. After 6 weeks. MCE was done at rest and 
with IV adenosine (0.4 mg/kg/mm). Blood flow was derived using radioac- 
tive microspheres. Peak vIdeoIntensIty was measured in the LAD bed and 
normalized to the circumflex (LCX) and digital subtraction and colorcoding 
were used to idenftfy MCE pertusion defects (percent of the mid-papillary 
slice). 
LAD nsk area on Day 0 was 32% 7 9% and was barely domabk? 16”. 
: 9”“. p 0 001 f at 6 wooks Tho rallo 01 peak ~nrensrty I” the LAD bee 
normakrod IO tho LCX (LAD/LCX) mcreased horn o 3 ? o 2 on Day o to 
1 0 I 0 4 (P 0 0011 at 6 wooks. and paralleled an mereaso m transmural 
fAD/LCX flow trom 0 1 . 0.1 to 0 9 f 0 2 (p 0.001) With adanoslne. MCE 
showed a roIalIv0 parfusIon detect (25% + 4%) aimllar to the Day 0 nrk ama. 
peak LARRCX lntammy dncransod too-6 1 0.2. and LAPRCX ttow loll 100.4 
r (1.1 (p ’ 0 051 more wa%i a 9lgnlflcanl lmear relallonghtp between paak 
LADRCX fnlonsltv nnd Iransmural LADRCX flow (r ip 0.64. p , 0.0(11) wa 
conclude that In fhls model of chrome tschemmmducod cdl dev#opmant, 
reslmg myocardfal perfusIon is maintalnod despcte coronary DC(: and MiC 
conlirmo nearly homogonous perfusion at 6 waekr. SotI (tow rasorva I” 
response to slross Is imparrad. howevar. and the (Blatlva dagroe 01 myoFard@ 
contra51 opacifcatlan knearty relates lo the magnltuda at impalrmant. MCE 
using tnggored harmonic imagmg can be usod to spatially charactenre and 
quankty coronary call flow rosorvo. 
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Myocard~al conlrast portuslon echocardlography &ICE) has beon used to as.. 
soss myocardlal vlabrllty m patlonts wrlh lschemtc LV dysfunction. To evaluate 
dS aDlIlly to assess myocardlal blood flow (MBF) m hfbamatmg myocardlum 
fHM). MCE was performed at 13 fevots 01 reduced MBF In 6 prgs with H%l (1 
IO 4 Wks). 
Mefhods: The model of HM was created wnth a left antenor descending 
coronary stenosis to reduce restmg MaF lrom 0 94 f 0.13 to 0.55 1 0.34 
ml/mmlg and rQonal wall lhlckemng from 40 7 I 2.7% lo 20 5 1 15 1”. (bo?h 
p 0.01). MCE was performed usng a left atnal mfectlon of 4 ml Albunex 
while lmagmg from a mldventncular shOn axls view. Myocardlal contrast 
Intenslttes were determmed at enddlastole and Ifme-mtensrty curves were 
plotted for each expenment cn the antenor and mtenor (control) walls The 
area under the tlme-mtenslty curve (AfIt) and the peak lntenslty (Ip) were 
compared to MBF determmed by flowmeter. 
Results: The reduction 01 coronary flow by the rat!0 of Arlc (x) from HM to 
normal (35”, : 28-) correlated well Klth Iho reduction 01 MBF by llowmetar 
,y. 38”. f 31”.), y = 1.13x 0 74, r =O 99.p. 0.01. SEE -4 46”.). Aslrghtly 
weaker correlat!on was found between the relatwe reduaton m lp measured 
by MCE versus flowmeter (r = 0 89. p .’ 0 01. SEE = 12 5%) 
Conclusfons. Myocardial conIraSl perfusIon echocardmgraphy can ac- 
curately measure the degree 01 myocardlal hypoperfuston m h@emaring 
myocardrum Thrs methud holds prom,% for the quztntrtafrve evaluatkm ot 
dynamic changes ot myocardlal blood flow In lschemlc myocardlum 
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Observations From Contrast Echo 
K. Ohmon. 8. Cotter. E. Lerstad. A N. DoMana. Unrvorsrfy of CaHfomIa al 
San Dlego. San D~ago. CA. USA 
Borh Impatrod portuston by myocardxil contrast echocardrography (MCE) and 
myocardtal swelltng (SWL) can ba observed followmg myocardtal reperfuslon 
(REP). However, tew dala exist regardmg eilher the relation of SWL to 
lmpamxi perfuston or of these two Dhcnomena to Ihe extent of my=rdlaf 
nacrosIs foflowrng REP Thus. we peffomted MCE In short axls usfng IV 0.15 
cukg preactwated QW7437 (Sonus) m 11 dogs al baseline (BSL). and dunn9 
Z-hour LAD ccclus~on and j-hour REP. From thy nsk segmefll (MCE defeci 
dunng occlusion). we measured regIonal cross secttonal wall area (GSA) and 
background-subtracted vldeomtenslty 90 set after IV contrast normakzed to 
non&hemlc segments. 
Resulfs: (Figure) In 6 dogs lnlarcfton was SMALL (TTC unslalned aroa 
50°. of nsk segment), and CSA Increased only slightly whtle MCE uptake 
recovered at 10 mm REP Conversely. In 5 dogs wllh LARGE mtarcl ( .50a. of 
nsk area), CSA mcreased markedly at 10 mm REP and MCE did nof rocwer 
